Activation of lymphocytes by a thiol-derivatized nucleoside: characterization of cellular parameters and responsive subpopulations.
Lymphocyte activation, whether specific or nonspecific, is generally conceptualized as initiated by the binding of an activating ligand to a surface membrane receptor, followed by transduction of the signal across the cell membrane. In many situations several qualitatively distinct signals are required. We have recently described a new class of lymphocyte activator, the C8 bromine substituted guanine ribonucleosides, that traverse the cell membrane, bypassing classical triggering mechanism(s), apparently activating the lymphocyte at an intracellular site. However, the identity of the lymphocyte population(s) activated, as well as the nature of any cellular interactions involved in activation, has not been studied heretofore. The present experiments describe the cellular parameters of lymphocyte activation by a thiol substituted member of this class of activators, 8-mercaptoguanosine (8MGuo). Upon addition of this nucleoside derivative to cultures of murine spleen cells, a marked increase in [3H]TdR uptake and blast transformation ensues. Normal splenic B cells and spleen cells from congenitally athymic (nu/nu) mice are responsive to 8MGuo, whereas thymocytes and splenic T cells are not. Two subpopulations of B cells appear to be involved in the response to this nucleoside. The predominant one is a mature population that bears surface delta-chains, la antigens, C receptors, and (by indirect evidence) the Lyb3, 5, and 7 antigens. These cells also bear mu-chain and Fc receptors. In addition, a second, minor subpopulation of less mature cells that bear only mu-chain and Fc receptors also appears to be reactive to 8MGuo. The existence of this immature, reactive B cell subset was confirmed by observation of 8MGuo responsiveness in lymphocytes from 4-day-old mice whose cells do not yet exhibit these later-appearing markers. Accessory cells appear to play a minimal, if any, role in the 8MGuo response. These results establish two distinct B cell subpopulations as the major and minor cellular targets of C8-derivatized nucleosides, and suggest that the activation process results from a direct interaction between the nucleoside and target cell.